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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

[lenpto oOcBoeHUs y4yeOHOW JUCHMIUIMHBI «MareMaTtuka»  SBISCTCS
dbopmupoBaHre y 00yJarOIIMXCS KOMIIETCHIIMA B COOTBETCTBHH C TPEOOBAHUSIMU
CaMOCTOSITENIFHO ~ YTBEPHKIaeMOro  00pa30BaTENbHOTO CTAHAApTa  BBICIIETO
obpazoBanus PYT (MUUT) u npuobpeTeHue uMu:

- 3HAaHU OCHOB MAaTEMAaTHUYECKOTO ammapara, HeoOXOIUMOTO sl PeIICHHS
KaK TEOPETUICCKUX, TaK U MPAKTUUCCKUX 3a/1a4;

- yMeHU# chopMyIHpOBaTh 3a/1a4M 1O CIEIMATLHOCTA Ha MAaTEeMaTHICCKOM
S3BIKE;

- HaBBIKOB MaTEMaTHYECKOTO MCCIICIOBAHUS MMPUKIIATHBIX 3a/1a4.

2. Ilnanupyemblie pe3ynbTaThl 00YYEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbLHOM
porpamMmbl (KOMIIETEHIIUIM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXKEHEPHBIE 3aJaud B MpodeccuoHaIbHOM
NESTeIbHOCTH, MCIOJIb3yS METOAbl ECTECTBEHHBIX HAyK, MaTeMaTH4YE€CKOTrO
aHaiM3a W MOJICIMPOBaHUS HAa OCHOBE (GYHAAMEHTAIbHBIX 3HAHUN (DU3UKH,
MaTEMaTUKU U OOIIETEXHUYECKUX IUCHUUIUIMH i (hopMmanu3anuu, pacyéra u
000CHOBAHUS PEIICHUM, HAITPABJICHHBIX HA Pa3BUTHE TPAHCTIOPTHBIX CHCTEM;

YK-1 - CniocobeH OCMBICIICHHO MOJIXOAWTh K PEIICHUIO 3a/ad, BBISBISATH
MpOoOJIEMBbI, CTAaBUTH II€JIH, BEIPAOATHIBATH CTPATETUIO TCHCTBHM.

OOyueHue 1Mo JUCIUILTNHE (MOJIYIIIO ) IIPEIIoaraet, 4To 1o ero pe3yabTaTaM
oOyyarommuiicst Oyier:

Baaners:
dhopMyIHpOBaTh MHKEHEPHBIC 3a]1a4l HA MAaTEMaTHIECKOM YPOBHE

3HATD:
OCHOBBI BBICIIIE MATEMATUKHA

YMeTh:
MaTEMaTUYECKUMHU METOJAMU PEIICHUS TPAKTUYECKUX 3a7a4

3. O0BbeM AUCIUTUTMHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO0mast TpyIOEMKOCTh JTUCHUIUIMHBI (MOmyssi) coctaBiser 12 3.e. (432
aKaJeMHYeCKuX Jyaca(oB).



3.2. OOwvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJarommxcss C  IeJarorM4ecKuMu  paboTHUKaMu ©  (WIM)  JIMIIAMH,
IIPUBJIEKAEMBIMU K peain3aiuy 00pa30BaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHM:

KonugectBo uacos
Tun yaeOHBIX 3aHITHI Beero Cemectp
Nel | Ne2
KonrakTHas paboTa Ipu npoBeleHUN YUeOHBIX 3aHATHH (BCEro): 52 32 20
B toMm uucae:
3aHATHUS JEKIMOHHOIO THUIIa 24 16 8
3aHATHSI CEMUHAPCKOTO TUTIA 28 16 12

3.3. O6beM auCHUIUIMHBI (MOIyYJisA) B (OpME CaMOCTOSITENIbHOW padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYAIOUIUXCSA C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMH, IPUBIIEKAEMbBIMH K peaTn3aIiu
oOpa3oBaTeNpHOM MpOTrpaMMbl Ha HWHBIX YCIOBHUSX, TPH MPOBEICHHUH
MIPOMEKYTOUHOM aTTecTalu cocrapiisgeT 380 akageMUyeckux vyaca (0OB).

3.4. Ilpu 00y4yeHnH 1o MHAMBUAYAIBHOMY Y4€OHOMY IIJIaHY, B TOM YHCJIE [IPU
YCKOPEHHOM 00Y4€HHH, O0BEM IHUCUUIUIMHBI (MOAYIISI) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENIBHOM padOThl 00yYaromuxcs, a Takxxe B popme
KOHTAKTHOM pabOThl 00Y4YaIONIUXCSl C MEJarornyecCKuMu pabOTHUKaMU U (WJIN)
JUIAMU, MIPUBJIEKAEMBbIMH K peaiM3alui 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IPH MPOBEICHNN TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a”HATHSA TEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEP>KaHNE
/1

1 |Pa3gen 1 DnemMeHTHI TMHEWHON anreOph

1.1. Onpenenureny BTOPOro U TPETHETO MOPSAIKOB, UX CBOUCTBA U BBIYUCICHHUE.

1.2. Pemenue cucteM IMHEHHBIX ypaBHEHUH 1o popmynam Kpamepa.

1.3. Tlonsitie Matpuiibl. JleficTBUS Ha/l MATPUIIAMHU: YMHOXKEHHUE MaTPHIL Ha YUCIIO, CII0KEHHE U

YMHO)KEHHE MaTpuIl. TpaHCTIOHHPOBAaHNE MATPHIIL.

1.4. Onpenenureny n-ro NOPsIKA, MX CBOMCTBA M BRIYHCIIEHNE. AnreOpandecKue JONOTHEHUS 1 MUHOPEIL.
1.5. O6patHas matpuna. Pemenne cucteM THHEWHBIX YpaBHEHHH MaTPUIHBIM CIIOCOOOM.

1.6. Panr marpuisl. Beramciaenue panra MaTpHIbI C TOMOIIBIO JJIEMEHTAPHBIX NTpeoOpa3zoBanuid. Teopema
0 6azncHom MuHope. [ToHsTHE O penIeHNH TPON3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHEeHHH. Teopema
Kponekepa-Kanennu.

1.7. PemieHue mpou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHeHUN MeTo oM ["aycca. [Ipouenypa HaxoxaeHUs
obpaTHOW MaTpulpl MeTosioM [aycca.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Paznien 2 DneMeHThI BEKTOPHOW areOpbl M aHATUTHYECKOW T€OMETPHH

2.1. JIuneiinble onepamuu Haj BeKTopaMHu. JInHeHO He3aBUCHMBIE cUCTeMBl BeKTopoB. basuc. Cucrema
KOOpJAMHAT.

2.2. JIuneiiHble onepamuy Hajl BEKTOpaMH B KOOPIUHATaX.

2.3. CxansipHO€e IIPOU3BEIACHUE B TPEXMEPHOM MPOCTPAHCTBE U €ro cBoMcTBa. [linHa BekTopa. Yroa
MEXJy BeKTOpaMU. BekTopHOE U cMelllaHHOE IPOU3BEACHUS.

2.4. YpaBHeHHE IMHUH HA TIOCKOCTH.

2.5. YpaBHeHue NpsMOil Ha MII0CKOCTH. Pa3nuyHble BUABI ypaBHEHUS NPSIMOM: IO TOUKE U
HAaIpaBJIAIONIEMY BEKTOPY; MO IBYM TOYKaM; TOUKE U YTIIOBOMY KO3 (HIIMEHTY; B OTpe3Kax. Y paBHEHHE
IPSIMOHA 10 TOYKE ¥ HOpMabHOMY BekTopy. Ob1ee ypaBHEHNE IPSIMON Ha IIIOCKOCTH. YacTHBIE CTydan.
2.6. Yromn Mexay NpsSIMBIMH Ha INIOCKOCTH. Y CIIOBHS MapaUICIbHOCTH U IIEPIIEHANKYISIPHOCTH JIBYX
npsMbIX. PaccTosiHUE OT TOUKHU 10 MPSIMOIL.

2.7. KpuBbIe BTOpPOTO MOPSI/IKa: OKPY>KHOCTb, SJUIHIIC, THIIepOoia, napabona. X kaHOHHYecKue
ypaBHEHHS, SKCLICHTPUCHUTET, (JOKYChI, ACUMIITOTBI, TUPEKTPHCHI.

2.8. HOJ’IHpHI)IC KOOpAUHATBI Ha IVIOCKOCTH, UX CBA3b C ACKAPTOBBIMH KOOPJIUHATAMU. ypaBHeHI/Ie JIMHUU B
HOJIIPHOM CUCTEME KOOPJUHAT.

2.9. YpaBHeHUE NOBEPXHOCTH B POCTPAHCTBE.

2.10. YpaBHeHHE MIOCKOCTH. Pa3nuyHbIe BUIBI ypaBHEHHUS IIIOCKOCTH: 110 TPEM TOUYKaM; IO IBYM TOYKaM
¥ BEKTOPY KOJJTMHEAPHOMY IUIOCKOCTH; TOYKE M IBYM BEKTOpPaM KOJUIMHEAPHBIM IIJIOCKOCTH; 110 TOUYKE U
HOPMaJIFHOMY BEKTOpY; 00IIiee ypaBHEHHUE, INIOCKOCTH. YacTHbIe cirydan.

2.11. YpaBHeHHUsI TUHUH B IPOCTPAHCTBE.

2.12. YpaBHeHUS NPsIMOM B IPOCTpaHCTBE. Pa3nuyHble BUIBI ypaBHEHUH NMPSIMOI: 110 TOUKE U
HaIpaBJIoLIeMy BEKTOPY; ABYM TOUYKaM; OOLIHME YpaBHEHUS MIPSIMOU.

2.13. Yroa Mexay TIOCKOCTSIMH; YTOJ MEXKIY MPSIMBIMU; YTOJI MEXKTY MPSAMOM U MIIOCKOCTHIO. Y CIIOBUS
MapaielbHOCTH U NepIeHIUKYIIPHOCTH.

2.14. TIoBepXHOCTH BTOPOTO MOPSIKa: cepa, IILIUIICOUT, TUIIePOOIOH B, TapadOoIOUIbI.
unmuaapuaeckre TOBEPXHOCTH.

2.15. lnnuaapuyeckre u chepuieckue KOOPIHMHATHI, MX CBSA3b C JEKAPTOBBIMH KOOPAWHATAMH.

Pa3znen 3 Beenenue B MmaTeMaTuyecKuil aHaIIN3

3.1. YncnoBas nocie1oBaTeNIbHOCT, MIPEAEH YNCIOBOH nociienoBarebHOCTH. CylliecTBOBaHHE TIpeiernia
MOHOTOHHOII OTpaHWYEeHHON MocaeoBaTeNnbpHOCTH. Yncno e. HatypansHsii orapupm.

3.2. lIpenen ¢pyHKIUHN B TOUKE, OAHOCTOPOHHUE npenensl. [Ipenen pyHKImn Ha O6eCKOHEYHOCTH.
beckoHeuHo Maible GyHKIMU U UX cBOMCTBAa. OCHOBHBIE TEOPEMBI O Mpeesax.

3.3. BeckoHeuHO OoJIbIIE (PYHKIIUU U UX CBOUCTBA. CBSI3b MEXKy OCCKOHEUHO OONBIITUMH U OECKOHEYHO
ManbiMu GyHKIHIMU. CpaBHEHHE OECKOHEYHO MaJIbIX. DKBUBAJICHTHbIE OECKOHEYHO MaJlble.

3.4. HenpepbIBHOCTH (DyHKIIMH B TOUKEe. HepephIBHOCTE OCHOBHBIX 3JI€MEHTapHBIX (DYHKIUH.
HenpepbIBHOCTE CyMMBI, TPON3BEICHHS, YACTHOTO U CYNEPIIO3UIINH HENTPEPHIBHBIX (QyHKIMIL.

3.5. OtHOCTOPOHHSS HENPEPBIBHOCTH. TOUKN pa3pbiBa QYHKINHU U UX KIacCHU(PHUKAIIHS.

3.6. CpoiicTBa (yHKUMI, HETIPEPHIBHBIX HA OTPE3KE: OTPAHMUCHHOCTD, CYIIECTBOBAHHE HANOOIBILIETO U
HaMMEHBIIIEr0 3Ha4eHHH, CyIIECTBOBAHNE TPOMEXYTOUHOTO 3HAUCHHSL.

Paznen 4 Iuddepenunanbaoe ucurciaenne GyHKIUN OHOM mepeMeHHON

4.1. IIponsBoaHas PyHKITUH, €€ TEOMETPUIECKUI U pu3ndecknii cMbIci. [Ipon3BogHAsS CyMMEL,
MPOU3BEACHHS U YaCTHOTO (DYHKIIHUA.

4.2. TIpon3BoAHBIE OCHOBHBIX 3JIEeMEHTapHBIX (pyHKIwiA. [IponsBoaHas cinoxxno ¢pynxunu. [IponsBoaHas
oOpaTHOW QYHKIIMH.

4.3. Inddepennuan pynkuun. ['eomerpuueckuii cMpicn auddepennuana. IHBapuaHTHOCTH GOPMBI
nepBoro quddepennmana. [lpumenenus andpdepennuana K NpUOIMKEHHBIM BIYUCICHHSM.

4.4. IlponzBoausie U quddepeHnnas BeICIUX nopsakoB. @opmysa JleiiOHuma.

4.5. Teopems! Pomns, Jlarpanka, Komm. IIpasuno Jlonurans.

4.6. ®opmyna Ternopa ¢ OCTaTOYHBIM YieHOM B ¢opMme Jlarpamka.

4.7. Tlpencrasnenne GyHKIUN eXpx, sinx, cosx, In(1+x), (1+x)"a; o dhopmyse Teinopa. [IpumeHenne




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

(dopmyisl Teitnopa kK TPUOIHKEHHBIM BEIYHCIICHUSM.

4.8. MonoTonHbIe GpyHKINHU. TeopeMbl 0 Bo3pacTaHWU U YObIBaHUM (DYHKIMH Ha HHTEpBAJIE.
4.9.9xcrpemymbl pyHkuun. Heobxomumele ycnoBus akctpeMyMa. OTbICKaHHE HanOOJIBIIEro U
HaMMEHBIIIEr0 3HaYeHUH (PYHKIMN Ha OTpE3Ke.

4.10. BeimyknocTh 1 BOrHYTOCTh I'paduka Gpynkunu. Touku nepernda.

4.11. AcUMITOTHI KPUBBIX: BEPTUKAJIbHBIE, TOPU30HTANILHBIE U HAKIIOHHBIE.

4.12. Obm1as cxeMa rccineoBaHus (pYHKINH U TIOCTPOCHHUE ee Tpaduka.

Paznen 5 HeonpeneneHHbIN U ONIPEAEIICHHBIN HHTETPAIbI

5.1. ITepBoobpa3znas ¢pynkmws. HeonpeneneHHbI HHTErpal, ero cBoiicTBa. Tabiia HHTErPaIoB.
HenocpenctBennoe uHTErpupoBanue. MIHTErprpoBaHue MOICTAaHOBKOH (3aMeHa IEpEMEHHOI) U 110
JacTAM.

5.2. lnTerpupoBaHue panuoHaNbHbIX (YHKIMH ITyTEeM pa3lIoKEeHHUs Ha IpocTeiniie Apoou.

5.3. lnTerpupoBaHue HEKOTOPBIX KIIACCOB TPUTOHOMETPUYECKUX (PYHKIMIL.

5.4. InTerprpoBaHyie HEKOTOPBIX KJIACCOB HPPALMOHAIBHBIX (YHKIHIL.

5.5. OnpeneneHHbI HHTETPAN KaK MIpeies HHTerpaabHOM cyMMbl. OCHOBHBIE CBOMCTBA OMPEIEICHHOTO
MHTETpaa.

5.6. [Ipow3BogHAsI MHTETpaNa IO IEpEMEHHOMY BepxHeMy npezneny. @opmyna Hetorona-JleiiOaumIA.
5.7. Beraucnenue onpeeaeHHOro HHTErpaia: HHTErPUPOBaHKE 110 JaCTSIM M MOACTAaHOBKOH.

5.8. IIpubnkeHHOE BHIYMCICHNE ONIPEAEIICHHOTO HHTErpaia: (popMyIbl MpSIMOYTOJIbHUKOB, TPANEUi 1
CumrcoHa.

5.9. HecoOcTBeHHBIC HHTETPAEL.

5.10. IlpunoxkeHus OnpeAeIeHHOT0 HHTErpaja K BBIYMCICHHUIO IIOIAAeH IUIOCKUX (QUryp, JJIHH IyT
KPHBBIX, 00bEMOB U IUIOLIAJICH TTOBEPXHOCTEH TeJ BpalleHHS.

Paznen 6 O6bikHOBeHHBIE AU(depeHIInaIbHble ypaBHEHUS

6.1. 3amaun, npUBOSILINE K OOBIKHOBEHHBIM () (hepeHInaNbHbIM ypaBHEHUIM. OOBIKHOBEHHBIC
muddepeHraIbHbIe ypaBHEHUS (OCHOBHBIC TIOHATHA U onpeeneHns). 3anada Komn ms

T epeHInaTBHOTO YpaBHEHHS IEPBOTo MopsiaKa. TeopeMa cymecTBOBaHHS U €THHCTBEHHOCTH
pemenns 3agaun Komm (6e3 nokaszarenscTBa). [loHsATHE 00 001IEM, 9aCTHOM H 0COOOM pEIICHHSIX

T epeHInaTbHBIX YpaBHSHUH.

6.2. OCHOBHBIE KJTACCH YPaBHEHHUH IIEPBOTO MOPSIKA, HHTETPUPYEMBIC B KBaIpaTypax: ypaBHEHHUS C
Pa3IeNIOIMUMUCS IEPEMEHHBIMH, OHOPOIHBIE, TIMHEHHBIE, YpaBHEHUST bepHyIUIH, ypaBHEHUS B TIOJTHBIX
nuddepeHnuanax.

6.3. 'eomeTpuueckast HHTepIpeTanys penieHnit nudepeHaIbHbIX YpaBHEHNH IePBOTro MOPSIKa.
UucneHnHble METOIBI penieHus 3aaaun Komm: metoxa Ditnepa, meton Pynre—KyTra.

6.4. TuddepenuuansHbie YpaBHEHHUS BHICIIUX MOPsAKOB. 3agaya Ko, Teopema cyiiecTBOBaHUS U
€MHCTBCHHOCTH pelreHus 3a1aun Ko, Y paBHEHUS, IOy CKAOIINE TOHMKEHUE TTOPSIIKA.

6.5. JluneitHple muQepeHraIbHbIe ypaBHeHNA. [[0HATHE 0 THOPOIHOTO U HEOJHOPOIHOTO YPaBHEHUS.
Jluneiinple ogHOpoHBIE AU hepeHmanbHble ypaBHeHUs. CructeMa QyHIaMeHTANbHBIX pemreHnin. Oomiee
pemenne. JInHeHpIe OTHOPOAHBIC YPAaBHEHUS C IOCTOSTHHBIMA K03 QUItneHTamMmu.

6.6. JIuHeitHbIC HEOTHOPOAHEIC M depeHInaNTEHBIC YpaBHeHU. TeopemMa 0 CTPYKType OOIIEro perieHus.
Meron Jlarpanxa Bapuanuu Npou3BOJIbHBIX MOCTOSIHHBIX. JIMHEITHBIE HEOJHOPOIHbIE YPABHEHUS C
MOCTOSTHHBIMU KO3 (HUITMEHTAMH. Y PaBHEHWUsI ¢ TTPABOM YaCTHIO CIICIIMATIBHOTO BHA.

Paznen 7 Panbl

7.1.Yucnoseie psaapl. CXoauMocTh U cymMa psinia. HeoOxoauMoe ycioBrue cXoauMocTu. J{elcTBust co
CXOAALINMUCS PAJAMH.

7.2. UncnoBble psibl ¢ HOJNOKUTENBHBIMY WieHaMH. JlocTaTouHble Ipu3Haku: cpaBHeHHMs, [Janambepa,
panukanbHbli npu3Hak Ko, nHTerpansHelil npusHak Komn.

7.3.3HaKomnepeMeHHbIe psAbl. AOCOIIOTHAS M YCIOBHAsI CXOMMOCTH. 3HAKOYEPEYIOIHecs PsIbL.
Ipm3nak JleiOHmIIA.

7.4.®dynkunonaibHbIe psiel. O0acTs cxoquMocT. [loHsATHE paBHOMEPHOH cxoauMocTH. Teopema
cxoanmoctu Yebrnimesa. Teopema. Beliepmirpacca. CBOWCTBA paBHOMEPHO CXOMSIINXCS PSIOB.




Ne .
/ TemaTuka JICKIIMOHHBIX 3aHATHU / KpaTKOC COACPIKAHUC
o/a
7.5.Crenennsie psanel. Teopema AGers. Pamnyc cxomumocTi. OCHOBHBIE CBOMCTBA CTETIEHHBIX PSIIOB.
7.6.Pa3noxenune ¢pyHKuuii B crenenusie psapl. Psag Teiinopa.
7.7 IIpuMeHeHNe CTETICHHBIX PSIOB K IPUONMKCHHBIM BHIUHCIICHHSIM.
7.8. Psan dypee. Paznoxenue nepuoguyeckux ¢pyHkiuii B psg Oypre. DopmynupoBka ycinoBuid
PA3IOKUMOCTHU B TOUKE.
7.9. Pspl Ddypbe 1711 4eTHBIX M HeYeTHBIX QYHKIMH. Paznoxxenue B pag ypbe HENEPHOANUECKUX
(hyHKIHH.
4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.
[IpakTrueckue 3aHATHS
No .
/ Temaruka MPakKTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE
o/
1 |PA3JEJI 1 DnemeHThI TMHEHHON anreopbl
HeiictBus ¢ Matpuniamu. Beruncnenue onpenenureneil. Pemenue cucteM JIMHERHBIX YpaBHEHHM.
2 |PA3JIEJI 2 DnemeHTHI BEKTOPHOI anreOpbl U aHATUTHYECKON TeOMETPUHN
JleiicTBus ¢ BEKTOpaMu. Y paBHEHUS IPSIMOM U IIJIOCKOCTH.
3 |[PA3JIEJI 3 BBeneHnne B MaTeMaTUUYCCKUI aHAIINA3
Brrurcnenue npenena GyHKIHH.
4 |PA3JIEJI 4 luddhepennmansaoe ucuancienue GpyHKIUN OTHOMI
Brrunciienue nmpon3BoaHOM HyHKIMK 0JHOM mepemenHol. [loHOe ccnenoBanre QyHKITUH.
5 |PA3JIEJI 5 HeonpeneneHHslil U onpeeeHHbI HHTETPaIbl
Brrunucnenne HCONPECACICHHBIX U ONIPEACIICHHBIX NHTETPAJIOB
6 |[PA3JIEJI 6 O6bikHOBeHHBIE A depeHInanbHble ypaBHEHUS
Peienune nuddepeHiranbHbIX ypaBHEHUH
7 |PA3JIEJI 7 Psanpt
HUccnenoBaHne CXOMMOCTH YHCIIOBBIX M (D)YHKIMOHAIBHBIX PSIIOB
4.3. CamocrosiTenbHas paboTa 00y4aroIuXCs.
Ne .
BI/II[ CaMOCTOATCIIBHOHU paGOTH
n/n
1 |CamocTosTeIbHOE U3YUCHUE IUTEPATYPHI [0 TeMaTHKe pasznenoB 1-7 Jlutepatypa [1-9].
2 | [loaroroBka K KOHTPOJIBHOU paboTe.
3 | IloaroroBka K MpOMEXYTOYHOH aTTeCTallUH.
4 | [loarotoBKa K TEKyIIeMy KOHTPOJIIO.
4.4. ITpumepHbIN IEpEUCHb TEM KOHTPOJIbHBIX padoT
DJIeMEHThl BEKTOPHOM anreOpbl, aHATUTHYECKOW T€OMETPUM U JUHEHHOU
anreOphl.

BBenenue B MaTeMaTUUECKUN aHAIN3.
[Ipon3BoHAS U €€ MPUIIOKECHUS.

HeonpeneneHHbll U ONpeIeIeHHbIA UHTETPAJIBL.



Huddepenunanbable ypaBHEHUS

Psngr.

5. TlepedyeHp wW3AaHUHN, KOTOPBIE PEKOMEHIYETCS HMCIOJIb30BaTh IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

11\/@11 Bubnuorpaduueckoe onucanue Mecto gocryna
1 Bricuias matematuka. [lonnsiil kypc B 2
1. HIumnaues B.C. Kuura M.: FOpaiit , https://urait.ru/bcode/561852
2019
2 | Kypc ananmutiueckoii reoMeTpun U
JMHelHO# anre6ps! bexnemumes J1.B. https://e.lanbook.com/book/402917
Kuwura CII6.: JIaus , 2025
3 Briciias matematuka B 3 T. byrpos 1.C.,
Hukonbeknit C.M. Kuura M.: IOpaiir , https://urait.ru/bcode/562135
2025
4 | KpaTkuii Kypc MaTeMaTHYECKOTO aHaJIn3a
Bepmant A.®., Apamanosuy M.I'. Kuura | https://e.lanbook.com/book/210707
CII6.: Jlansb , 2022
5 | Beicmias maTemaTuka B yIpakKHEHUAX U
3agauax. U.1, 2. Janko ILE., ITonoB A.I'., | bubnuorexa POAT
KoxeBnukona T.5. Kuura M.: Onukc:
Mup u O6pazoBanue , 2015
1 Bricmas maremaruka. 3anagynuk. byrpos

S1.C., Huxonbckuit C.M. Kuura M.:
FOpaiit , 2024

https://urait.ru/bcode/536744

3aIayHUK 110 BEICIIEH MAaTEMATHUKE
[Humaues B.C. Kuura M.: Bricmag
mkona , 2024

https://znanium.ru/catalog/document?id=438196

PyKkoBOACTBO K pellIeHHIO 33124 110
MaTeMaTUYeCKOMY aHAIN3y 3aropoKell
I'' 1. Kuwura CII0.: Jlans , 2022

https://e.lanbook.com/book/210752

CrpaBOYHUK MO MaTeMaTUKE JJIs
WHXEHEPOB U YJallluXCcs BTY30B
Bponmreitn M.H. Kuaura CII6.: Jlans ,
2023

https://e.lanbook.com/book/336182

6. IlepeueHb COBpEMEHHBIX TMPOPECCHOHANBHBIX 0a3 JaHHBIX U

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH

OCBOEHUU JUCUUILIUHBI (MOIYJIS).
1. Odunmansueiii caiir PYT (MUUNT) — http://miit.ru/



2. DnextponHo-Oubmmoreunas cucrema POAT — http://lib.rgotups.ru/ u
http://biblioteka.rgotups.ru/

- http://irbis.roatrut.ru

3. DNeKTpOHHO-OMOIMOTEYHAsT CUCTEMa HAayYHO-TEXHUYECKOW OMOIMOTEeKH
PYT (MUUT) — http://library.miit.ru/

4. ITouckoBwie cuctembl «SIHIEKC», «Google» mis qocTyna K TeMaTHIeCKUM
HH()OPMAITMOHHBIM PECYpPCaM.

5. OtkpeiToe akuuoHepHoe oOmiecTBO «Poccuiickue jXene3Hble JOPOTH»
(OAO «PX[1») — http://www.rzd.ru

6. OdunmanpHBI callT MUHUCTEPCTBA TpaHcopTa PD (3akoHOMaTeNbHBIE U
HOpPMaTHBHO-IIPaBOBBIE aKThI) - http://www.mintrans.ru/documents

7. AxuuonepHoe oOmectBo «Hay4yHo-HcclienoBaTEeNbCKUA HMHCTUTYT
KeJIe3HOopokHOro TpaHcmoptay (AO « BHUMIKTy) — http://www.vniizht.ru

8. OtkphITOe akimoHepHoe o0mecTBO «HayduHo-MCCcIen0BaTeNbCKUN U
MPOEKTHO-KOHCTPYKTOPCKUN HWHCTUTYT HWH(POPMATH3AIIMN, aABTOMATH3AINHA M
CBS3U  Ha  KelesHomopoxHoMm  Tpancmopte» (OAO  «HUHUACy») —
http://www.vniias.ru

9. XKenesnomopoxHblii TpaHcopt/ KypHai — http://www.zdt-magazine.ru

10. Bectanxk BHUMXT/xypnain — http://www.css-rzd.ru/vestnik-vniizht/

11. XKenesnbie moporu Mupa/sKypHai — http://www.zdmira.com

12. Hayka u TexHuka TpaHcmnopra /sKypHai — http://ntt.rgotups.ru

13. DOnexkTpoHHO-OMONMOTEYHass cucTeMa wu3gatenbcTBa "Jlamp" —
http://e.lanbook.com/

14. DnexTpoHHO-OMOMMoTEeYHast cucteMa ibooks.ru — http://ibooks.ru/

15. DnekTpoHHO-OnbIMoTeuHas cucrema "BOOK.ru" — http://www.book.ru/

16. DaekTponHo-6ubOaMOTeuHas cuctema "ZNANIUM.com™ — http://www.
znanium.com/

17. DnexrponHo-6uGHoTeuHas cucrema «FOPAWT» - http://www.biblio-
online.ru/

7. llepedueHb  JNHUIICH3UOHHOTO U  CBOOOJHO  PaCHPOCTPAHSIEMOTO
MPOrpaMMHOTO OOECneYeHHs, B TOM YHCJIE OTEYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHMSI TUCIIUTTUHBI (MOYJIs).

[TporpaMMHOe oOecrieueHre TO3BOJISET BHIMOJIHUTH BCE MPEAYCMOTPEHHBIC
y4eOHBIM IJIAHOM BUbI yueOHON pabOThHI MO AUCLHUILIIMHE.

Bce HeoOxomumble i W3Y4YEHMs] IUCHUIUIMHBI y4eOHO-METOAMYECKHE
MaTepuaibl pa3MelIeHbl Ha caidTe akagemud: https://www.miit.ru/.



[Ipu ocymecTBiaeHnn 00pa30BaTENbHOrO Ipoliecca MO  JUCHUIUIMHE
UCTIONB3YIOTCS  CIEAYIONMe WH(POPMAIIMOHHBIE TEXHOJOTHH, MPOrPaMMHOE
obecrnieueHre U MHPOPMAITMIOHHBIE CITPABOYHBIC CUCTEMBI:

- JUIS TIPOBEIEHUS JIEKIHA, JEMOHCTpPAllMU TIPE3CHTAllMd W BEICHUS
MHTEpakTUBHBIX 3aHsaTHii: Microsoft Office 2007 u BbiIe.

- 1151 opopmIIeHHS OTYETOB M MHOM HokyMeHTanuu: Microsoft Office 2007 u
BBIIIIE.

- 75 BBINOJHEHHUS TMPAKTUYECKUX 33JaHHUNA: TMPOTPAMMHBIE MPOIAYKTHI
00IIIeTo MPUMEHEHHUS

- JUIS BBITIOJIHEHUSI TEKYIIETO KOHTPOJIS ycreBaeMocTH: bpaysep Internet
Explorer 8.0 u BoiIe.

- nns camocrositenbHo padotel: bpaysep Internet Explorer 8.0 m Bblme,
Microsoft Office 2007 u Bbiwe.

Jis  ocymiecTBieHHs — yd4eOHOro  mpolecca C  HCIOJIb30BAaHHEM
JUCTAaHIIMOHHBIX  00pa30BaTENbHBIX TEXHOJIOTUH: OIEpalMoHHAas CcHUcTeMa
Windows, Microsoft Office 2003 u Boitie, bpaysep Internet Explorer 8.0 u Bbite.

8. Omnucanue MaTepUaIbHO-TEXHUUYECKOW 0a3bl, HEOOXOAMMOU st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

OcBoeHue NHUCHMIUIMHBI OCYIIECTBISAETCS B OOOPYIOBAaHHBIX Y4EOHBIX
ayJIUTOPHSIX IS IPOBEICHUS 3aHATUM JICKITMOHHOTO TUTIA, 3aHSITHI CEMUHAPCKOTO
TUIA, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllu.

VY4eOHble MOMENICHUS YKOMIUIEKTOBAHbBI CHEMATM3UPOBAHHON MEOeNbo U
TEXHUYECKUMU CPEJICTBAMHU OOyUCHUS, CITYKAIIMMU JJIs IPEeICTaBICHHs Y4eOHOM
uHpopmanuu  OonblIoW  ayauTtopud  (IEPEHOCHOE  MYJIbTUMEIUNHOE
obopynoBaHue, HOyTOyK), 000pyAO0BaHbI MEJIOBBIMU U MAPKEPHBIMU JIOCKaMHU.

B mpomecce mpoBeneHus 3aHATAN JIEKIIMOHHOTO THUMNA TIO JTUCIUTUIAHE
UCTIOJIb3YIOTCSl pa3JaTOYHbIE JIEMOHCTPALlMOHHbIE MaTepHalibl, MPE3ECHTAIUH,
y4eOHO-HAaTrJISTHbIE TTOCOOHS.

B mpouecce caMocToSTENTbHON MOATOTOBKU IO JTUCHUIUIMHE UCIOJIB3YIOTCS
NOMEIIEHHUST Il  CaMOCTOATENbHOM paboThl CTYJEHTOB, OOOpYAOBaHHbBIC
MEPCOHAILHBIMA KOMITBIOTEpaMU C BO3MOXKHOCTBIO BbIXoAa B HHTepHeT
AJIEKTPOHHYIO oOpaszoBaTeibHyl0 cpeay BY3a, u nmomenenus majisi XpaHeHUs |
poPUIAKTUUIECKOTO 00CTYKMBaHUS Y4eOHOTO 000PYy10BaHUS.

KabOuHeTbl oOcCHaIeHsl ClenylonmM o0OpyAOBaHHEM, MpUOOpaMu W
pPacxXxoJHBIMU MaTepHajiaMu, 00€CTIeYUBAIOLIMMU MPOBEICHUE MPEAYCMOTPEHHBIX
y4eOHBIM TUTAHOM 3aHSTUHN TIO0 TUCITUTIIINHE:



- 7 TPOBEICHUS JIGKUUM, MPAKTUYECKUX 3aHSATUM, TPYNIOBBIX
KOHCYJIbTallUi M MPOMEXKYTOUYHOM aTTeCTallMu: Y4yeOHBbIE ayAUTOPUU JJis
OPOBEICHUN 3aHATUS JIEKIIMOHHOTO U CEMUHApCKOro Tuma (OCHAIllEHUE:
MyJIbTUMEIUIHOE 000pyaoBaHue (IPOEKTOp, KOMIIBIOTEP, SKpaH) JUIs
MIPEACTABJICHUSI PE3CHTAINH, TpadUIECKUX MATEPHATIOB, BUCOMATEPHUATIOB);

- Uil TPOBEICHUS WHIUBHUAYAJbHBIX KOHCYJbTAllMH, a TaKxke s
OpTaHU3aIMHA CAaMOCTOATEILHON PabOThI: OCHAIEHHBIE KOMITBIOTEPHOU TEXHUKOU
C BO3MOXXHOCTBIO TMOJKIIOUCHUS K ceTH VMHTepHeT m o0ecredeHueM J0CTyna B
AJIIEKTPOHHYIO 00pa30BaTENIbHYIO Cpely YHHUBEpCUTETa - JiabopaTtopuu Kadeapbl
"VrhpaBieHue TpaHCHIOPTHBIMU mponeccamu”" (ayn. 42la, JONOTHUTENIBHO
OCHAIIIEHHAs CJEeAYIOIUM OOOpYJOBaHUEM: NPHUHTEP JIa3epHbIN, KOMMYTATOD,
WHTEpPAaKTUBHAasl JOCKa, mpoekrtop; ayda. 204 co chnenuanu3upoOBAHHBIM
000py1IOBaHUEM) .

VYyebnass ayauTopusi JJisi TPOBEACHUS 3aHSATUN JOJDKHA COOTBETCTBOBATH
TpeOOBaHMUSIM OXpaHbl TpyAa IO OCBEUIEHHOCTHU, KOJMYECTBY pabouyux
(mocaI0oUHbBIX ) MECT CTYIEHTOB M KaUe€CTBY YUEOHOMU (ayJUTOPHOI ) JOCKH, a TAKXKE
COOTBETCTBOBATh YCIOBHUSIM IMOkapHOU Oe3zonmacHOCTH. OCBEMIEHHOCTh pabouyux
MECT JIOJKHA COOTBETCTBOBATH AeiicTBytomnM CHullam.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auet B 1 cemectpe.
DK3aMeH BO 2 ceMecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OrneHOYHbIE MaTepUaNIbl, IPUMEHSIEMbIE TIPU MPOBEACHUH MPOMEKYTOUHOM
aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

CorJiacoBaHo:

3asenyromuii kadenpoit YTII
3aenyrommii kadhenpoir BMEH POAT

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUU

b.I'. Muponos

I'.M. buneunxko
b.I'. Muponos

C.H. Knumos



